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SYSTEM 



(57) In order top transfer packet datata to an M-DTE 
(1 4) on a mobile radio station side from n a DTE (22) on a 
company LAN system side without usiBing any trouble- 
some means in a communication syststem including a 
premise PC system (10) and a companany LAN system 
(20), a LAN-side controller (23) sendjds a connection 
request containing the packet address ;s of packet data 
addressed to the M-DTE (14) to the PBXIX (1 1) of the sys- 
tem (10) when the controller (23) receieives the packet 
data, the PBX (1 1) informs a PS (13) of tf the arrival at the 



packet address through a CS (12), and the M-DE (14) 
connected to the PS (13) makes a response to the 
arrival through the PS (13) and CS (12) when the 
informed packet address corresponds to the M-DTE 
(14), thus the PBX (11) connecting the M-DTE (14) to 
the controller (23). When the M-DTE (14) is connected 
to the controller (23), the controller (23) transfers the 
packet data (13) to the M-DTE (14). 
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Description 
Technical Field 

This invention relates to a method of |f packet data 
transmission in a mobile radio data commurunication sys- 
tem which can be used in a virtual netwo/ork across a 
mobile communications network and a LAN.N. 

Technical Background 

Recently, personal communications te<echnology as 
an extension of development of a cordlessss telephone 
technology has been progressed. And I attention is 
focused on a wireless PBX (Private Branctah exchange) 
system which was developed based on th this personal 
communication technology. 

With respect to this wireless PBX sysystem, as a 
result of further search and development of Df the mobility 
along with the development of wireless tetechnology of 
telephone sets, it cam to be apparent that tt the wireless 
PBX system can be used not only in a s service area 
under the control of a single wireless PBX'X system but 
also with respect to a movable area betwe#een PBXs by 
means of automatic registration of a curremnt location of 
a given end system without a need of compipelling a user 
or subscriber to make a meaningless chanange of regis- 
tration (or activation of transmission of an in incoming sig- 
nal or the like). 

On the other hand, there is currently aran increasing 
need of a data communication through tl the Internet. 
There are two types of data communicatidion methods; 
the first one is a method by way of a telephcnone line (line 
switch) and the second one is a method foror performing 
a communication from a terminal devices accommo- 
dated in a LAN. The method of using a LAAN is mostly 
employed in the in-enterprise communicatidion. 

In this in-enterprise communication, it it sometimes 
becomes necessary to use a system which in is capable of 
performing a packet data communication acicross various 
physical networks as represented by a ULAN such as 
Ethernet, etc. In order to perform a routining of packet 
data between end terminal devices across ;s the various 
physical networks, it is required that eaeach terminal 
device can uniquely be identified. To this enend, each ter- 
minal device is assigned for use with t an address 
(packet address) on a virtual network as represented by 
an IP (Internet Protocol) address, etc. 

Hereinbefore, the Internet, which is biased on the 
wireless PBX system where a data commmunication is 
performed chiefly by way of line switching aiand the LAN, 
has been described. The former is cominmg to be well 
accepted as a main communication meaians in many 
offices by applying mobility thereto, while 9 the latter is 
becoming a main communication means fofor data com- 
munication. 

Incidentally, a new data communicatioion system is 
currently being searched and developed. I. In this new 



system, a wireless PBX system and a LAN are coupled 
and a data communication terminal device is connected 
to a personal station located in the wiretess PBX system 
so that a data communication can be performed 

5 between this data communication terminal device and a 
data communication terminal device on the LAN side. 

In the above case, in order to transmit packet data 
to the data communication terminal device under the 
control of the wireless PBX system from the LAN side, it 

10 is necessary for the LAN side to identify an IP address 
of that data communication terminal device because the 
data communication terminal device under the control 
of the wireless PBX system is one of the network termi- 
nal devices having a series of different physical 

75 addresses. 

In order to deliver the above packet data to the par- 
ticular data communication terminal device through the 
wireless PBX system, it is necessary that the wireless 
PBX system side identifies a physical address of the 

20 particular data communication terminal device, i.e., 
physical address of a personal station to which the spe- 
cific data communication terminal device is connected, 
while referring to the IP address and that the wireless 
PBX system forms a physical link between the personal 

25 station and the LAN. 

In order to form such a physical link, the IP address 
must primarily be determined from the IP address. To 
this end, there are required such complicated proce- 
dures that a connective relationship between each data 

30 communication terminal device and each personal sta- 
tion is fixed, or a means for obtaining a corresponding 
relationship between each data communication terminal 
device and each personal station is provided within the 
system, and so forth. 

35 

Disclosure of Invention 

The present invention has been accomplished in 
view of the above situation. It is, therefore, an object of 

40 the present invention to provide a method of packet data 
transmission in a mobile radio data communication sys- 
tem, in which packet data can be transmitted from a 
LAN side to a given data communication terminal 
device on a personal station side without a need of such 

45 complicated procedures as mentioned above. 

To achieve the above object, according to the 
present invention, there is provided a method of packet 
data transmission in a mobile radio data communication 
system comprising a personal station, a mobile data ter- 

50 minal equipment to be connected to the personal sta- 
tion, a wireless connection equipment for performing a 
wireless connection with the personal station, an 
exchange for connecting the personal station and a 
counterpart thereof through the wireless connection 

55 equipment, a LAN, a data terminal equipment on the 
LAN side connected to the LAN, and a control unit for 
performing a transmission control of packet data in the 
LAN and a transmission control of packet data between 
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the exchange and the LAN, characterized in that the 
mobile data terminal equipment is asassigned with a 
packet address to be used in the LAN, J, and the control 
unit is preliminarily stored therein a packcket address cor- 
responding to the mobile data termininal equipment; 5 
when transmitting packet data to the mcnobile data termi- 
nal equipment, the LAN side data termminal equipment 
transmits packet data including a packetet address of the 
mobile data terminal equipment to the ULAN; it the packet 
address included in the packet data rereceived through w 
the LAN is the packet address of the mcnobile data termi- 
nal equipment, the control unit reserves s the packet data 
and requests the exchange to connect to the packet 
address; when requested a connectioron to the packet 
address, the exchange establishes a 3 communication 75 
path for the control unit and transmits a a signal including 
the packet address to the personal statation through the 
wireless connection equipment; if the p packet address 
included in the signal is a packet addressss corresponding 
to the mobile data terminal equipment, tr the personal sta- 20 
tion transmits an acknowledgment signaial; when receiv- 
ing the acknowledgment signal througjgh the wireless 
connection equipment, the exchange ackcknowl edges the 
connection to the packet address to the e control unit; and 
when receiving the acknowledgmeient from the 2 s 
exchange, the control unit transmits the n reserved packet 
data to the mobile data terminal equipmment 

From another aspect of the inventidion, there is also 
provided a method of packet data traransmission in a 
mobile radio data communication systeiem comprising a 30 
personal station, a mobile data terminanal equipment to 
be connected to the personal station, i, a wireless con- 
nection equipment for performing a wirereless connection 
with the personal station, an exchangeje for connecting 
the personal station and a counterpart tt thereof through 35 
the wireless connection equipment, a L LAN, a data ter- 
minal equipment on the LAN side connetected to the LAN, 
and a control unit for performing a transnsmission control 
of packet data in the LAN and a transminission control of 
packet data between the exchange and id the LAN, char- 40 
acterized in that the mobile data termininal equipment is 
assigned with a packet address to be u;used in the LAN, 
and the control unit is preliminarily si stored therein a 
packet address corresponding to the mcnobile data termi- 
nal equipment; when transmitting pacl-.cket data to the as 
mobile data terminal equipment, the LA IAN side data ter- 
minal equipment transmits packet dalata including a 
packet address of the mobile data terrrminal equipment 
to the LAN; if the packet address includcded in the packet 
data received through the LAN is the pa>acket address of so 
the mobile data terminal equipment, t the control unit 
reserves the packet data and requests Xi the exchange to 
notify of the incoming signal to the p packet address; 
when requested a notice of an incomining signal to the 
packet address, the exchange and traransmits a signal ss 
including the packet address to the p personal station 
through the wireless connection equipment without 
establishing a communication path for ththe control unit; if 



the packet address included in the signal is a packet 
address corresponding to the mobile data terminal 
equipment, the personal station transmits a call signal 
to the control unit; the exchange transmits an incoming 
signal to the control unit in response to the call signal 
through the wireless connection equipment; when 
receiving the incoming signal, the control unit transmits 
an acknowledgment signal to the exchange; when 
receiving the acknowledgment, the exchange estab- 
lishes a communication path between the control unit 
and the personal station; and the control unit transmits 
the reserved packet data to the mobile data terminal 
equipment through the communication path. 

With a method of packet data transmission in a 
mobile radio data communication system thus con- 
structed in accordance with the present invention, there 
can be exhibited such effects that packet data can be 
transmitted from a data communication terminal device 
on the LAN side to a data communication terminal 
device on the personal station side without a need of fix- 
ing a connective relationship between each data com- 
munication terminal device and each personal station 
on a virtual network across a wireless network system 
of the type of line switching and the LAN and without a 
need of pursuing complicated procedures for providing 
a means for obtaining a corresponding relationship 
between an IP address and a physical address of the 
respective data communication terminal devices. 

Brief Description of Drawings 

Fig. 1 is a diagram showing a configuration of an in- 
enterprise mobile radio data communication system 
applicable to the present invention. 

Fig. 2 is a diagram for explaining an address man- 
agement in the above communication system. 

Fig. 3 is a connection sequence diagram showing 
an operation of a mobile radio data communication sys- 
tem according to the first embodiment of the present 
invention. 

Fig. 4 is a connection sequence diagram showing 
an operation of a mobile radio data communication sys- 
tem according to the second embodiment of the present 
invention. 

Fig. 5 is a connection sequence diagram showing 
an operation of a mobile radio data communication sys- 
tem according to the third embodiment of the present 
invention. 

Fig. 6 is a connection sequence diagram showing 
an operation of a mobile radio data communication sys- 
tem according to the fourth embodiment of the present 
invention. 

Fig. 7 is a connection sequence diagram showing 
an operation of a mobile radio data communication sys- 
tem according to the fifth embodiment of the present 
invention. 

Fig. 8 is a diagram showing another example of a 
configuration of an in-company mobile radio data com- 
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munication system applicable to the presenint invention. 

Fig. 9 is a block diagram showing funaction models 
of a personal station and a mobile data conommunication 
terminal device of Fig. 8. 

Fig. 10 is a connection sequence diagrgram showing 
an operation of a mobile radio data commurunication sys- 
tem according to the sixth embodiment of >f the present 
invention. 

Best Mode for Carrying Out the Invention 

< Communication System to Which the Inverention is 
Applied > 

Fig. 1 shows a configuration of an ii in-enterprise 
mobile radio data communication system asas one exam- 
ple to which the present invention can be a applied. This 
in-enterprise mobile data communication s; system com- 
prises a combination of an in-office personznal communi- 
cation (PC) system 10 and an in-enterprise e LAN system 
20. This system usually performs a data coram muni cation 
using a TCP/IP (Transmission Control Prototocol/lnternet 
Protocol) as a communication protocol. 

The in-office PC system 10 compriseses a private 
branch exchange (hereinafter simply refeferred to as 
"PBX") 11, cell stations (hereinafter simplyly referred to 
as "CS") 12, and a personal station (hereinafter simply 
referred to as "PS") 13. 

Here, the PBX 11 includes a control urunit, a switch- 
ing unit and a base band processing unit in n addition to a 
home memory (HM) 11M for storing thereiein a physical 
address, location information, verification i information, 
etc., of the PS 13 which is under the controrol of the PBX 
11 . By means of activity of those various elelements, the 
PBX 11 controls the overall in-office PCD system 10, 
switches the line for the information flowingig on a com- 
munication channel, encoding voices, charanges a com- 
munication channel, verifies the PS, managiges a current 
location and so forth. Reference numeral 19! 9 denotes an 
ordinary telephone set connected to the PB'BX 11. 

Each CS (two are shown in Fig. 1) 1212 includes a 
radio unit (modulation/demodulation unit), a a control unit, 
and an interface unit with respect to the h PBX 11. By 
means of activity of those various elements, s, each CS 1 2 
undertakes a task for connection between Xi the PS 13 in 
a wireless manner and for connection betweveen the PBX 
1 1 through a wire interface. Each CS 12 hasas a role as a 
relay means for a control signal and i information 
between the PS 13 and the PBX 11. 

The PS 13 comprises a radio umnit (modula- 
tion/demodulation unit), a base band proocessing unit, 
an external terminal interface unit, and the e like. The PS 
13 performs a sending and receiving functirtion of signal 
for a voice and a data communication, a an encoding 
function of voice, and so forth. Among si such PS 13, 
there exists one, as shown in Fig. 1, to whihich a mobile 
data terminal equipment (hereinafter simplply referred to 
as "M-DTE") 14 having a serial interfacace as such 



RS232C is connected. As the PS 13, an mobile device 
body 13a having an adapter 13b connected thereto is 
employed. The PS 1 3 is connected at the adapter 13b to 
the M-DTE 14 through a serial interface. The adapter 

5 13b employed here includes a protocol conversion unit 
and an interface unit. The adapter 13b performs a termi- 
nating function of the protocol. It should be noted that 
although the M-DTE, adapter and PS are separated in 
logical function, they are not necessarily physically sep- 

io arate bodies as shown but may be of an integral body. 

On the other hand, the in-enterprise LAN system 20 
comprises a LAN 21 using a physical medium such as 
Ethernet, for example. Connected to the in-enterprise 
LAN system 20 through an Ethernet board are a plural- 

15 ity of LAN side data terminal equipment devices (here- 
inafter simply referred to as DTE), ft should be noted 
that the LAN 21 may be other physical medium than the 
Ethernet. 

The LAN 21 is divided into a plurality of sub-net- 
20 works. Each sub-network is connected to the PBX 1 1 of 
an in-office PC system 10 through a controller 23 which 
comprises a router 23a and a terminal adapter (herein- 
after simply referred to as "TA") 23b. 

The router 23a performs a routing function of 
25 packet data between the particular sub-network and 
other sub-network, and between the particular sub-net- 
work and the in-office PC system 10. The TA 23b com- 
prises a protocol conversion unit, and an interface unit. 
The TA 23b is connected to the PBX 11 through an 
30 ISDN or a private interface. The TA 23b undertakes a 
task for performing a sending and receiving function of 
signal, terminating function of protocol, and so forth. 

<2: Connection Procedure of Communication System) 

35 

Next, a connection procedure to be performed in 
the in-enterprise communication system when packet 
data are transmitted, will be described. 

40 <2-1 : In Case Packet Data are Transmitted from PS 13 
toOther PS 13) 

First, a connection procedure to be performed in 
this communication system when packet data are trans- 
45 mitted from the PS 13 to other PS 13. is described. 

The connection procedure is performed in accord- 
ance with the following sequential steps. 

(1) The PS 13 on the sender side requests the CS 
so 12 to establish a radio channel. 

(2) The CS 12 establishes a radio channel between 
the PS 13 on the sender side. 

(3) The PS 13 one the sender side designates a 
physical address (extension number) of the PS 13 

55 on the receiver side. 

(4) The PBX 1 1 sends an incoming signal to the CS 
12, designating a call number (this being occasion- 
ally the same as the extension number) of the PS 
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13 on the sender side based oion the physical 
address. 

(5) The CS 12 performs a notifyingng function of an 
incoming signal by the call numberer designated by 
the incoming signal. 

(6) The PS 13 on the receiver side n requests the CS 
12 to establish a radio channel i\ when the call 
number, by which the incoming sigrgnal is notified, is 
in agreement with a call number w which the PS 13 
itself has. 

(7) The CS 12 establishes a radio cr channel between 
the PS 13 on the receiver side in a accordance with 
this request. 

(8) The PS 13 on the receiver sidele notifies the CS 
1 2 of an incoming signal acknowledgment. 

(9) The PBX 11 establishes a commmunication path 
between the PS 13 on the receiver $r side. 

<2-2: In Case Packet Data are Transmitlitted Between 
One Pair of M-DTEs, or Between M-DTFTE and DTE) 

Next, a connection procedure to b be performed in 
this communication system when packetet data are trans- 
mitted from the PS 13 to other PS 13, is is described. The 
problem of conformity of address managigement between 
networks which constitute the in-enterprbrise communica- 
tion system is brought up. Fig. 2 is a didiagram in which 
the in-enterprise communication systemm is divided from 
this view point of address management.it. 

As shown in this Figure, in the in-e-enterprise com- 
munication system, there are an area A A where a physi- 
cal address (telephone number) by the e PBX 1 1 is used 
(i.e., part excluding M-DTE of the in-ofbffice PC system 
10), and an area B where a physical adiddress (Ethernet 
address) by the LAN is used (i.e., in- n- enterprise LAN 
system 20). In order to make it possibfible to perform a 
data communication across the areasas A and B, IP 
addresses with an ensured uniqueness s are assigned to 
the M-DTE and DTE within the systemm over the entire 
area of the system including those areasas. 

In order to perform a routing funciiction between a 
pair of data communication terminal equipment devices 
which belong to areas having a different address man- 
agement, a connection procedure in thtfie IP layer and a 
connection procedure in the physical layiyer are both nec- 
essary. For this reason, it becomes nececessary that an 
address (IP address) to be used in theie IP layer and a 
physical address (Ethernet in the in-enteterprise LAN sys- 
tem 20, and an extension number in tl the in-office PC 
system 10) are in mutually corresponding relation. 

Here, the in-enterprise LAN systemm 20 is of a con- 
nectionless type network in which a ncnode (in general, 
router) for relaying the IP packet ^converts the IP 
address and the Ethernet address and p* performs a relay 
transmission of the IP packet. Theretofore, there is no 
problem in address management with rerespect to routing 
in the LAN 21. 

On the other hand, the in-business fc PC system 10 is 



of a connection type network, in which an end-to-end 
physical link is established through the PBX 1 1 and a 
communication is performed by line switching. There- 
fore, for performing a routing between the M-DTE and 

5 the DTE or between the M-DTE and other M-DTE. a 
communication counterpart (DTE or other M-DTE) of 
the particular M-DTE is identified by the IP address. 
However, because there is located the in-office PC sys- 
tem 10 on the communication route to the communica- 

70 tion counterpart, it is absolutely necessary to establish 
a physical link within the system. 

In case packet data are transmitted, for example, 
from the M-DTE 14 of Fig. 1 to the DTE 22 (IP address: 
A) in the LAN 21, it is good enough that a physical link 

75 for connecting the particular M-DTE 14 to the control 
unit 23 is established within the in-office PC system 10 
and therefore, a routing can be performed by way of a 
simple procedure. The procedure is as follows. 

First, the M-DTE 14 requests the PS 13 to transmit 

20 a signal to the TA 23a of the control unit 23. Upon 
receipt of this request, the PS 13 identifies a physical 
address (= 2) of the TA 23b and sends a connection 
request to the PBX1 1 through the CS 12. As a conse- 
quence, a physical link for connecting the PC 13 and the 

25 TA 23b together is established by the PBX 1 1 . 

Then, through the physical link thus established, an 
IP address (= A) of the DTE 22 is transmitted from the 
M-DTE 1 4 to the router 23a of the control unit 23. There- 
after, packet data are transmitted from the M-DTE 14 to 

so the DTE 22 utilizing the relay transmission of the IC 
packet by way of the router. 

On the contrary, an attempt for transmitting packet 
data from the DTE 22 to the M-DTE will encounter the 
following problems. 

35 Specifically, the DTE 22 requests a connection with 
the M-DTE 14, specifying an IP address (« B) of the M- 
DTE 14. In order to fulfill the request for connection, it is 
necessary to establish a physical link from the router 
23a to the physical address (i.e., PS 13 to which the M- 

40 DTE 14 is connected) of the M-DTE 14. In order to 
establish this physical link, it is necessary to obtain a 
physical address (=1) from the IP address (= B) of the 
M-DTE 14. 

In order to primarily convert the IP address to the 
45 physical address, it is necessary that the M-DTE 14 
within the in-office PC system are all connected to the 
particular PS 13 to fix the connective relation. However, 
if the connective relation between the M-DTE and the 
PS is fixed as mentioned, the system badly lacks flexi- 
so bility. On the other hand, if such a connective relation is 
not fixed, it becomes necessary to provide a very com- 
plicated means within the system, such as means for 
securing a corresponding relationship between the IP 
address of each data communication terminal equip- 
55 ment and the physical address. 

The present invention makes it possible to provide 
a routing for transmitting packet data from the DTE to 
the M-DTE without a need of compelling a fixed connec- 
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tive relation between the M-DTE and the PS'S and a man- 
agement of corresponding relationship betetween the IP 
address and the physical address. 

Specific embodiments thereof wilWIl now be 
described hereinafter. 

(3: First Embodiment) 

Fig. 3 is a diagram showing a connectiocion sequence 
when packet data are transmitted from theie DTE to M- 
DTE in a mobile radio data communicatation system 
according to the first embodiment of the proresent inven- 
tion. 

First, in this embodiment, the control umnit includes a 
memory unit for storing therein IP addressees. 

All IP addresses of the M-DTE conneccted through 
the control unit in the in-office PC system a are stored in 
this memory unit. 

When transmitting packet data to a M-DDTE of the in- 
office PC system, the DTE in the LAN transnsmits packet 
data including the IP address of the M-DDTE into the 
LAN. 

The packet data thus transmitted are 2 received by 
the control unit in the LAN. At that time, theie control unit 
judges whether or not the IP address inclduded in the 
received packet data is coincident with orone of the IP 
addresses of the M-DTE stored in the memmory unit. 

As a result of the judgment, if the i received IP 
address is determined as the IP address of M the M-DTE, 
the control unit reserves the received pacfcket data and 
sends a connection request to the PBX in n the in-office 
PC system. This connection request inclucUdes informa- 
tion indicating a fact that there is an incomining signal to 
the IP address of the M-DTE, and the p particular IP 
address. 

When receiving this connection requeaest, the PBX 
sends an incoming signal notice message t» to all the CS 
which controls a call area of the particular ir IP address. 
This incoming signal notice message alalso includes 
information indicating a fact that there is £ an incoming 
signal to the IP address of the M-DTE, and id the particu- 
lar IP address. 

The incoming signal notice message thus sent is 
transmitted to each PS in a radio section n of each CS 
through the CS. When receiving the incocoming signal 
notice message, each PS analyzes the co;ontent of the 
message. Here, because the incoming si signal notice 
message received from the CS includes theie information 
indicating a fact that there is an incoming sigignal to the IP 
address of the M-DTE, the PS detects an in IP address 
from the incoming signal notice message arand transmits 
an incoming signal potifying signal inclucuding this IP 
address to the M-DTE through an adapter. A At the time of 
transmission, the adapter performs a prototocol conver- 
sion between the PS and the M-DTE. 

When receiving the incoming signal n notifying sig- 
nal, the M-DTE compares the IP address ;s included in 
this incoming signal notifying signal with aran IP address 



assigned to the particular M-DTE. As a result of the 
comparison, if both the IP addresses are not in coinci- 
dent with each other, the M-DTE makes no response at 
all. On the other hand, if both the IP addresses are in 

5 coincident with each other, the M-DTE recognizes a fact 
that there is an incoming signal to the particular M-DTE, 
and sends an incoming signal acknowledgment request 
to the PS. This incoming signal acknowledgment 
request includes the IP address of the particular M- 

w DTE. 

When receiving the incoming signal acknowledg- 
ment request from the M-DTE, the PS sends an incom- 
ing signal acknowledgment message to the PBX 
through the CS. This incoming signal acknowledgment 

15 message includes information indicating a fact that the 
incoming signal is addressed to the IP address, a PS 
identification number for identifying the PS as the 
sender of the incoming signal acknowledgment request, 
and the IP address included in the above incoming sig- 

20 nal acknowledgment request. 

When receiving this incoming signal acknowledg- 
ment massage, the PBX verifies the PS by identifying 
the PS based on the PS identification number included 
in the incoming signal acknowledgment message. By 

25 doing so, rightness of the PS is ascertained. In case the 
incoming signal acknowledgment is determined as a 
correct acknowledgment from a right PS, the PBX per- 
forms a function for establishing a communication line 
between the PS and the control unit. That is, the PBX 

30 refers to the IP address included in the incoming signal 
notice message transmitted in the past for comparison 
with the IP address included in the incoming signal 
acknowledgment message received from the PS at this 
time. As a result of comparison, if both the addresses 

35 are in agreement with each other, a connection 
acknowledgment is sent to the control unit as a sender 
of the connection request which causes the transmis- 
sion of the incoming signal notice message. 

By doing so, a physical link is established between 

40 the PS and the control unit, and the packet data, which 
are transmitted from the DTE in the LAN and received 
by the control unit, are transmitted to the M-DTE via the 
route PBX. CS, PS in the in-business PC system. 

In such an in-office PC system, a TDMA is gener- 

45 ally used as a radio access system, and a TDD is used 
as a duplex system. For this reason, between the PS 
and the CS, packet data can be transmitted through a 
communication channel, and other signal and mes- 
sages can be transmitted through a control channel 

50 which is used for controlling a wireless connection. 

<4: Second Embodiment) 

Fig. 4 is a diagram showing a connection sequence 
55 for transmitting packet data from the DTE to M-DTE in 
an in-enterprise mobile radio data communication sys- 
tem. In this embodiment, the incoming signal acknowl- 
edgment operation, which is performed by the M-DTE in 
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the first embodiment, is performed by ththe PS. It should 
be noted that this incoming signal a< acknowledgment 
operation may be performed by the adaJapter, instead of 
the PS body, which adapter has the taslsk for converting 
a protocol between the PS and the M-DDTE. 5 

In this embodiment, the PS storeses therein the IP 
address of the M-DTE which is to be aconnected to the 
PS. As in the first embodiment describ&ed above, when 
the control unit receives the packet data a including the IP 
address addressed from the DTE in theie LAN to the M- 10 
DTE, a connection request including trthe particular IP 
address of the M-DTE is sent from this cccontrol unit to the 
PBX. Then, an incoming signal notice n message includ- 
ing the particular IP address is sent fromm the PBX to the 
PS through the CS. At that time, the PS S judges whether 75 
or not the IP address included in this i» incoming signal 
notice message is in agreement with ththe IP address of 
the M-DTE connected to the PS. As a reresult of the judg- 
ment, if both the IP addresses are in agrgreement, the PS 
sends an incoming signal acknowledgmment message to 20 
the PBX. And the PBX performs a procecedure necessary 
for establishing a communication line b between the PS 
and the control unit in accordance witMth this incoming 
signal acknowledgment message. 

When the communication line is established 2s 
between the PS and the control unit in Xi this way, the PS 
sends an incoming signal connection n notice to the M- 
DTE to the effect that a communicatiction can be per- 
formed. When receiving this notice, ththe M-DTE acti- 
vates an application software for receiving the packet so 
data which is transmitted from the contntrol unit via the 
PBX, CS, and PS. Of course, when theie M-DTE is nor- 
mally in the state ready to receive the p packet data, the 
PS may send the packet data to the M-D DTE without noti- 
fying the M-DTE of that a communicatution can be per- 35 
formed. 

In some instances, the packet datata are frequently 
transmitted but in other instances, the p packet data are 
intermittently transmitted at time intervrvals. In order to 
cope with the latter case, when the packcket data are not ao 
frequently received in spite of that theie M-DTE is in a 
state able to receive packet data, the s communication 
line may be established between the PS S and the control 
unit only when packet data are sent to tl the M-DTE. The 
same is also applicable to the case whchere packet data as 
are transmitted from the M-DTE to the b DTE in the LAN 
via the control unit. In order to make it |t possible to per- 
form such controlling, an arrangementnt may be made 
such that an outgoing signal is transmmitted only when 
the PS or adapter receives a data transrsmission request so 
from the M-DTE and an incoming signjnal acknowledg- 
ment for receiving packet data is madde only when an 
incoming signal to the IP address is detetected. 

In this embodiment, the M-DTE is s not required to 
have a special function for an incoming g signal acknowl- ss 
edgment. Therefore, there are such advsvantages that the 
M-DTE can be simplified in structure. 



<5: Third Embodiment) 

In the first and second embodiments, a system is 
employed in which a communication line is established 
between the PS and the control unit when, the M-DTE 
or PS acknowledges the incoming signal from the con- 
trol unit. In that system, however, the communication 
channel or path between the control unit and the PBX 
occupies the line irrespective of an acknowledgment of 
the incoming signal to be performed by the M-DTE or 
PS. This means that when neither the M-DTE nor the 
PS makes an acknowledgment of the incoming signal, 
the line is meaninglessly occupied. Thus, in this embod- 
iment, between the router of the control unit and the TA, 
between the TA of the control unit and the PBX, and 
between the PBX and the CS, a message (incoming 
signal notice request message) for requesting an 
incoming signal notice at the IP address is sent, so that 
the M-DTE , that has received this notice, can call up 
the control unit, thus enabling to avoid such a meaning- 
less occupation of line. Operation of this embodiment 
will be described hereinafter with reference to a connec- 
tion sequence diagram of Fig. 5. 

First, when receiving packet data from the DTE, the 
control unit confirms an addressee of this transmission 
signal based on the IP address included in the packet 
data. If the addressee of the packet data is the M-DTE, 
the particular packet data are reserved and an incoming 
signal notice request message including the IP address 
of the packet data is sent to the PBX without a need of 
occupying a line. 

The PBX sends this incoming signal notice request 
message to the CS. Then, the CS takes out the IP 
address from this incoming signal notice request mes- 
sage and performs an incoming signal notice, which 
includes this IP address, to the PS. When receiving the 
incoming signal notice with respect to the IP address, 
the PS forms an incoming signal notice number using 
the IP address included in the incoming signal notice 
and sends this incoming signal notifying signal to the M- 
DTE. 

The M-DTE judges whether or not the IP address 
included in this incoming signal notifying signal is in 
agreement with the IP address which is assigned to the 
particular M-DTE. If the judgment result is affirmative, 
the M-DTE requests the PS to send a signal to the con- 
trol unit. 

Examples of the method for requesting of an outgo- 
ing signal (call) to the control unit are as follows. 

(a) The M-DTE preliminarily stores a telephone 
number (extension number) of the control unit in the 
memory unit and requests the PS to send an outgo- 
ing signal to this telephone number. 

(b) The telephone number of the control unit, in 
addition to the IP address of the M-DTE, is included 
in the incoming signal notice request message 
which the control unit transmits, and the telephone 
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number of the control unit is notified toto the M-DTE 
via the PBC, CS and PS. The M-DTE r! requests the 
PS to send a signal to the telephone nuiumber which 
received this notice. 

The PS sends an outgoing signal in i accordance 
with the request thus made, and the PBXX notifies the 
control unit of an incoming signal from the e PBX. Then, 
when he control unit sends the incoroming signal 
acknowledgment to the PS through the PB)8X, a commu- 
nication path from the control unit to thtfie M-DTE is 
established. Confirming that the communicccation path is 
established, the control unit transmits ththe reserved 
packet data towards the M-DTE. 

According to this embodiment, becausise an incom- 
ing signal can be notified irrespective of thche number of 
the communication paths between the conlntrol unit and 
the PBX, resources can effectively be utilizczed. 

It should be noted that in this embodiniment, the M- 
DTE which received the incoming signal tt notice may 
sends an outgoing signal to other control u unit than the 
control unit which requested of the notice. F For example, 
there is a possibility that in case the M-DTETE receives a 
roaming service via a visitor PBX, packet dalata are trans- 
mitted from the DTE of the LAN to the M-D DTE, and the 
control unit connected to a home PBX whicrch is the orig- 
inal PBX of the M-DTE receives the packcket data and 
lodges an incoming signal notice request. I. In this case, 
the M-DTE, which received the incoming si signal, sends 
an outgoing signal designating a control u unit which is 
currently connected to the visitor PBX whrhich receives 
the roaming service, instead of the controrol unit which 
lodged the incoming signal notice request, t. The reason 
is that the communication path can be macade shorter if 
the above-mentioned arrangement is mad id e. However, 
for adopting this method, it is required to satatisfy the con- 
ditions that a negotiation is made betweenen the control 
units on the home PBX side and on the visfoitor PBX side 
in the respect that the M-DTE calls up the cocontrol unit on 
the visitor PBX side in response to an incocoming signal 
notice request lodged by the control unit o on the home 
PBX side. 

<6: Fourth Embodiment) 

Fig. 6 is a diagram showing a connectiaion sequence 
for transmitting packet data from the DTE toto the M-DTE 
in a mobile radio data communication systerem according 
to the fourth embodiment of the present it invention. It 
should be noted that this embodiment is a a combination 
of the second embodiment and the third emmbodiment. 

First, when receiving packet data from ththe DTE, the 
control unit confirms an addressee of this ti transmission 
signal based on the IP address included in in the packet 
data. If the addressee of the packet data is is the M-DTE, 
the particular packet data are reserved and d an incoming 
signal notice request message including theie IP address 
of the packet data is sent to the PBX withoiout a need of 



occupying a line. 

The PBX sends this incoming signal notice request 
message to the CS. Then, the CS takes out the IP 
address from this incoming signal notice request mes- 

5 sage and performs an incoming signal notice, which 
includes this IP address, to the PS. 

The PS preliminarily stores the IP address of the M- 
DTE connected to the PS in the memory unit. When 
receiving the incoming signal notice, the PS judges 

10 whether or not the IP address included in this incoming 
signal notice is in agreement with the IP address in the 
memory unit, i.e., whether or not there is an incoming 
signal to the IP address of the M-DTE. If the judgment 
result is affirmative, the PS sends a signal to the preiim- 

is inarily stored telephone number (extension number), 
and the PBX notifies the control unit of the incoming sig- 
nal from the PBX. When the control unit sends an 
incoming signal acknowledgment to the PS through the 
PBX, a communication path from the control unit to the 

20 MDTE is established. When confirming that the commu- 
nication path is established, the control unit transmits 
the reserved packet data towards the M-DTE. 

Here, in order for the control unit to transmit packet 
data to the M-DTE, it is necessary that the control units 

25 recognizes the incoming signal from the M-DTE. Meth- 
ods for fulfilling the above requisite are as follows. 

(a) The PS sends an outgoing signal request 
including therein the ID address of the M-DTE and 
30 sends the IP address further to the control unit 
through the CS and PBX. This control unit recog- 
nizes the incoming signal from the M-DTE by 
receiving the IP address of the M-DTE. 

35 (b) Packet data are sent from the M-DTE to the con- 
trol unit after the communication path is estab- 
lished. The control unit recognizes the M-DTE from 
the IP address (i.e.. IP address of the M-DTE) of the 
sender included in the packet data. 

40 

<7: Fifth Embodiment) 

In the first through fourth embodiments, only one 
kind of packet address (IP address) is assigned to the 

45 M-DTE. This embodiment is intended to cope with a 
case where a plural kinds of packet addresses are 
assigned to a single M-DTE. 

That is, the system according to this embodiment 
includes a LAN controlled by other protocol than the IP, 

so in addition to the LAN controlled by the IP protocol. Tel- 
ephone lines (including ISDN) of the PBX are con- 
nected to the control units of the respective LANs. The 
DTE belonging to the respective LANs can send and 
receive the packet data between the M-DTE in accord- 

55 a nee with the respective protocols. The packet 
addresses used at that time are determined so as not to 
be duplicated between the LANs. 

Therefore, presuming that three kinds of LANs, 
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LAN 1, LAN 2 and LAN3, are provided*! in the system, 
the M-DTE is assigned with three to kinds of packet 
addresses corresponding to those LANsvls. 

When the M-DTE sends and receiveives packet data 
between the DTE in the respective LAlANs, it becomes 
necessary that a physical link is established between 
the PS and the control unit. The control &l unit as the con- 
necting end of the PS is different depeiending on which 
LAN's DTE becomes the counterpart o of the communi- 
cation. That is, when the M-DTE receieives the packet 
data 1 from the DTE 1 in the LAN 1, it is is necessary that 
the control unit 1 of the LAN 1 is conneiected to the PS. 
When from the DTE 2 in the LAN 2, it is is necessary that 
the control unit 2 of the LAN 2 is conneiected to the PS. 
When from the DTE 3 in the LAN 3, it is is necessary that 
the control unit 3 of the LAN 3 is connecected to the PS. 

Therefore, when an incoming signalal is notified from 
the DTE of the LAN, it becomes an immportant problem 
that how the M-DTE or PS side can be e connected to a 
correct control unit. 

In this embodiment, as in the firstst through fourth 
embodiments, the M-DTE and the corontrol unit of the 
LAN is connected by sending an incomiming signal notice 
message, etc., including the packet adcddress of the M- 
DTE from the LAN side via the PB:BX. The packet 
addresses included in the incoming sigignal notice mes- 
sage, etc. are also different depending g on which LAN. 
That is, although the incoming signal n notice message, 
etc. sent to the PS through the PBX inclcludes the packet 
address of the M-DTE, this packet addreress is the packet 
address 1 used in the LAN 1 when thche sender is the 
control unit 1 of the LAN 1 . But the packeXet address is the 
packet address 2 used in the LAN 2 wh^jen the sender is 
the control unit 2 of the LAN 2, and the e packet address 
3 used in the LAN 3 when the sender is is the control unit 
3 of the LAN 3. 

This embodiment utilizes the above'e fact so that the 
PS can be connected to proper control dI unit. As a spe- 
cific system, there can be contemplateted four kinds of 
systems in which the technical co:oncepts so far 
described are applied to the first througrgh fourth embod- 
iments. 

<7-1: System Corresponding to First Enlmbodiment) 

First, a system in which the technidcal concepts are 
applied to the first embodiment is descrilribed. In this sys- 
tem, presume that the DTE 1 of the L LAN 1 transmits 
packet data to the M-DTE 1 . In this case,e, the control unit 
1 of the LAN 1 receives this packet datata 1. The control 
unit 1 reserves the packet data 1 and rerequests the PBX 
of an incoming signal to the packet acaddress 1 in the 
packet data. The PBX establishes a i communication 
path for the control unit 1 and notifies^ the CS of the 
incoming signal to the packet address 1 1. The CS trans- 
mits an incoming signal notifying signmal including the 
packet address 1 to the PS. 

When receiving the incoming signalal notifying signal 



including the packet address, the PS transmits the 
incoming signal including the packet address to the M- 
DTE. Here, the M-DTE stores therein a packet address 
table comprising the packet address 1 corresponding to 

5 LAN 1 , a packet address 2 corresponding to LAN 2, and 
a packet address 3 corresponding to LAN 2. as a packet 
address for identifying the M-DTE. The M-DTE refers to 
the packet address included in the received incoming 
signal notifying signal for comparing with each packet 

70 address in this address table. In this case, since the 
packet address 1 is included in the incoming signal noti- 
fying signal, the M-DTE requests the PS of an acknowl- 
edgment of the incoming signal to the packet address 1 . 
Upon receipt of this request, the PS transmits an 

75 acknowledgment signal including the packet address 1 
to theCS. 

The CS establishes a communication path with 
respect to the PS and at the same time, transmits an 
acknowledgment signal for the incoming signal 

20 addressed to the packet address 1. When receiving the 
acknowledgment signal for the incoming signal 
addressed to the packet address 1, the PBX judges 
whether or not there is one in the incoming signal 
request for the packet address which corresponds to the 

25 packet address 1 . In this case, among the incoming sig- 
nal request received by the PBX, there is the incoming 
signal request including the packet address 1 which the 
control unit 1 transmitted. For this reason, the PBX 
establishes a communication path between the CS and 

so at the same time, transmits an acknowledgment signal 
to the control unit 1. 

When receiving an acknowledgment signal from 
the PBX, the control unit 1 recognizes that packet data 
can now be sent and received between the M-DTE, and 

35 transmits the reserved packet data 1 to the M-DTE. 
Thereafter, a sending and receiving operations are 
started between the M-DTE and the LAN 1 . 

(7-2: System Corresponding to Second Embodiment) 

40 

Next, a system in which the technical concepts are 
applied to the second embodiment is described. In this 
system, presume that the DTE 1 of the LAN 1 transmits 
packet data to the M-DTE 1 . In this case, the procedure 

45 is the same as the system corresponding to the first 
embodiment up to the procedure for transmitting the 
incoming signal notifying signal including the packet 
address 1 to the PS. 

In this system, the PS stores therein a packet 

so address table for the packet address corresponding to 
each LAN for identifying the M-DTE. When receiving the 
incoming signal notifying signal sent from the CS in the 
manner as mentioned above, the PS refers to the 
packet address included in the received incoming signal 

55 notifying signal for comparing with each packet address 
in this address table. In this case, since the packet 
address 1 is included in the incoming signal notifying 
signal, the PS requests the CS of an acknowledgment 
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of the incoming signal to the packet address 1 . At the 
same time, the PS notifies the M-DTE of trthe incoming 
signal. The M-DTE is established in a statete capable of 
sending and receiving packet data by the inincoming sig- 
nal notice from this PS. It should be noted *d that the M- 
DTE may be established in a state capablole of sending 
and receiving packet data at the time theie first packet 
data are received. In the alternative, it may y preliminarily 
be established in a state capable of sendingig and receiv- 
ing packet data. 

The CS establishes a communicatioron path with 
respect to the PS, and at the same time, tt transmits an 
acknowledgment signal for the incomming signal 
addressed to the packet address 1 to the a PBX. When 
receiving the acknowledgment signal for trthe incoming 
signal addressed to the packet address ; 1, the PBX 
judges whether or not there is one in the inincoming sig- 
nal request for the packet address which h is in corre- 
sponding relation with the packet addressss 1. In this 
case, among the incoming signal request 1 received by 
the PBX, there is the incoming signal requejest including 
the packet address 1 which the control unitiit 1 transmit- 
ted. For this reason, the PBX establishes a a communica- 
tion path between the CS and at the i same time, 
transmits an acknowledgment signal to theie control unit 
1. 

When receiving an acknowledgment t signal from 
the PBX, the control unit 1 recognizes that it packet data 
can now be sent and received between the e M-DTE, and 
transmits the reserved packet data 1 to \ the M-DTE. 
Thereafter, a sending and receiving opoerations are 
started between the M-DTE and the LAN 1.1. 

( 7-3: System Corresponding to Third Emboodiment) 

Next, a system in which the technical o concepts are 
applied to the third embodiment is describeced. Operation 
of this system is described with reference tcto Fig. 7. 

In this system, presume that the DTE 1 1 of the LAN 
1 transmits packet data to the M-DTE 1 . In tr this case, the 
control unit 1 of the LAN 1 receives this p packet data. 
The control unit 1 reserves the packet < data 1 and 
requests the PBX of the incoming signal n notice to the 
packet address 1 in the packet data. The PPBX requests 
the CS of the incoming signal notice to o the packet 
address 1 without establishing a communinication path 
with respect to the control unit 1 . The CS ncnotif ies of the 
incoming signal by the packet address 1. 

When receiving the incoming signal ir including the 
packet address, the PS transmits the inco;oming signal 
including the packet address to the M-DTITE. Here, as 
exemplified in Fig. 7, the M-DTE stores thnerein a table 
which defines a corresponding relation i among the 
packet address, the connection end numbtoer (i.e., tele- 
phone number of the control unit) corresponding 
thereto, and an application software for s sending and 
receiving packet data between the control ol unit. Since 
the packet address 1 is included in the incoioming signal. 



the M-DTE reads the connection end number 1 (tele- 
phone number of the control unit 1) corresponding to 
the packet address 1, and requests the PS of a call for 
this connection end number 1 . 

5 In response to this request, the PS makes a calling 

to the connection end number 1 . At the same time, the 
PS notifies the M-DTE of the incoming signal. The M- 
DTE is established in a state capable of sending and 
sending the packet data by the incoming signal notice 

io from the PS. It should be noted that the M-DTE may be 
established in a state capable of sending and receiving 
the packet data at the time the first packet data are 
received. In the alternative, it may preliminarily be 
established in a state capable of sending and receiving 

75 packet data. 

The CS establishes a communication path between 
the PS, and at the same time, transmits a request for an 
outgoing signal to the connection end number 1 , to the 
PBX. The PBX transmits an incoming signal to the con- 

20 trol unit 1 . 

When receiving this incoming signal, the control 
unit 1 transmits an acknowledgment signal to the PBX. 
When receiving this acknowledgment signal, the PBX 
establishes a communication path between the PS. 

25 Here, the call signal from the PS includes the packet 
address 1 and this packet address 1 is transmitted to 
the control unit 1 . Therefore, the control unit 1 can rec- 
ognize the connection of the M-DTE having the packet 
address 1 by receiving this packet address 1 . Then, the 

30 control unit 1 judges that the packet data can now be 
sent and received between the M-DTE and transmits 
the reserved packet data 1 to the M-DTE. Thereafter, a 
sending and receiving of the packet data are started 
between the M-DTE and the LAN 1 . 

35 As a method for the control unit 1 to recognize the 
M-DTE as a counterpart of connection, a method may 
be employed in which packet data are sent from the M- 
DTE to the control unit 1 after connection, and the con- 
trol unit 1 recognizes the M-DTE from the sender's 

40 address included in this packet data. 

(7-4: System Corresponding to Fourth Embodiment) 

Next, a system in which the technical concepts are 
45 applied to the fourth embodiment is described. Pre- 
sume that in this system, the DTE 1 of the LAN 1 trans- 
mits packet data to the M-DTE 1. In this case, the 
procedure is the same as the system corresponding to 
the first embodiment up to the procedure for transmit- 
so ting the incoming signal notifying signal including the 
packet address 1 to the PS. 

In this system, the PS stores therein the table 
exemplified in Fig. 7. Since the packet address 1 is 
included in the incoming signal notifying signal, the PS 
55 reads the connection end number 1 (telephone number 
of the control unit 1) corresponding to the packet 
address 1 from the table and makes a call for this con- 
nection end number 1 to the PS. At the same time, the 
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PS notifies the M-DTE of the incoming ig signal. The M- 
DTE is established into a state capable le of sending and 
receiving the packet data by the incomining signal notice 
from the PS. It should be noted that the e M-DTE may be 
established into a state capable of senchding and receiv- 5 
ing the packet data when the first pjpacket data are 
received. In the alternative, it may also p preliminarily be 
established into a state capable of receieiving the packet 
data. 

The CS establishes a communicatioion path between 10 
the PS and at the same time, sends an n outgoing signal 
request for the connection end numberer 1 to the PBX. 
The PBX transmits an incoming signal totothe connection 
end No. 1, i.e., control unit 1. 

When receiving this incoming sigrgnal, the control 75 
unit 1 transmits an acknowledgment sigignai to the PBX. 
When receiving this acknowledgment s signal, the PBX 
establishes a communication path be^etween the PS. 
Here, the call signal from the PS includes the packet 
address 1 and this packet address 1 is is transmitted to 20 
the control unit 1 . Therefore, the control ol unit 1 can rec- 
ognize the connection of the M-DTE haiaving the packet 
address 1 by receiving this packet addreYess 1. Then, the 
control unit 1 judges that the packet dadata can now be 
sent and received between the M-DTB"E and transmits 25 
the reserved packet data 1 to the M-DTITE. Thereafter, a 
sending and receiving of the packet ddata are started 
between the M-DTE and the LAN 1. 

As a method for the control unit 1 t< to recognize the 
M-DTE as a counterpart of connection^, a method may 30 
be employed in which packet data are s sent from the M- 
DTE to the control unit 1 after connectiction, and the con- 
trol unit 1 recognizes the M-DTE frorom the sender's 
address included in this packet data. 

35 

<8: Sixth Embodiment) 

In the above examples, the in-office =e PC system and 
the LAN are connected in the in-enterprorise communica- 
tion system. 40 

However, the present invention shchould not be lim- 
ited to those examples, and the in-office :e PC system can 
also be applied to a general mobile c communications 
network (public PC network, radio call, c cellular network, 
etc.) 45 

Thus, the sixth embodiment is delescribed next in 
which packet data are transmitted from-n the DTE under 
the control of the LAN side to a data commmunication ter- 
minal equipment through a PS under t the control of a 
mobile communications network. This is sixth embodi- so 
ment transmits a signal from the CS to ththe PS as a mes- 
sage of a pager. 

(8-1: Communication System) 

55 

Fig. 8 is a block diagram showing a a configuration of 
a mobile radio data communication syst6tem to which the 
sixth embodiment is applied. In this F Figure, portions 



common to Fig. 1 are denoted by identical reference 
numerals. In this embodiment, the protocol on the LAN 
21 is explained as TCP/IP used in the Internet, etc. as in 
Fig. 1. 

Of course, if the "IP address" under explanation is 
replaced by other corresponding routing address, this 
can also be applied to data communications network 
having other protocols. 

As shown in the illustration, the LAN 21 is con- 
nected to a general public line 30 and a mobile commu- 
nications network 40 through the control unit 23. The 
general public line 30 is connected with a pager 
exchange 51 , and the pager exchange 51 is connected 
with a pager transmitting station 52. The existing one 
can be used for all of them. The mobile communications 
network 40 includes cell stations 41 ,42, • • • which are 
wirelessly connected with mobile stations. 

The mobile data terminal equipment (M-DTE) 14 is 
a data terminal such as portable computer, high per- 
formance PDA, etc. The M-DTE 14 is connected to a 
mobile station (hereinafter referred to as MS) 113. The 
MS 113 includes memory means such as flush memory, 
not shown, for storing therein an IP address assigned to 
the M-DTE and a telephone number of the control unit 
23. and the like. 

The MS 113 includes data sending/receiving 
means for sending and receiving data by sending an 
outgoing signal to the control unit 23 through the cell 
stations 41, 41. • • •. message receiving means for 
receiving a message coming from a pager transmitting 
station 52. and judgment means 23 for supplying the M- 
DTE 14 with a data message indicating that the IP 
address stored in the memory means is in accord, when 
such is the case, with the IP address included in the 
message received by the message receiving means, 
sending an outgoing signal to the control unit 23 through 
the data sending/receiving means, and transmitting the 
particular IP address to the control unit 23 after a com- 
munication path is established. 

A method for realizing the data sending/receiving 
means and the message receiving means in the MS 
1 13 will now briefly be described. 

Recently, the communication path is increasingly 
digitized in the field of mobile communication, and a 
comparatively high speed transmission is realized, uti- 
lizing a digital mobile data communication system. 
There are several types of such digital mobile data com- 
munication system, such as PDC (Personal Digital Cel- 
lular), PHS (Personal Handy-phone System), etc. As 
the MS, a terminal integrally formed of the PHS and 
pager is already available in the market. If those tech- 
niques are utilized, the MS 1 13 including the data send- 
ing/receiving means and the message receiving means 
can be realized. It should be noted that at least an exist- 
ing service capable of message transmission by way of 
numerical figures can be utilized as paging service 
(pager exchange 51 and pager transmitting station 52). 

On the other hand, the control unit 23 includes, as 
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in Fig. 1 , the router 23a and the TA 23b. Thrhus, the con- 
trol unit 23 makes it possible to enjoy a reremote access 
from outside to the LAN 21 through the motobile commu- 
nications network 40, etc. Among them, thdie router 23a 
performs a routing of the packet data from n the DTE 22 
on the LAN side based on the IP address inoicluded in the 
particular packet data. The TA 23b terminaiates a serial 
line between the general public line 30, \ receives an 
incoming signal from the general public ii line 30, and 
sends an outgoing signal to the general putublic line 30. 

The control unit 23 includes a memory y unit such as 
RAM (Random Access Memory), hard didisk, etc. The 
control unit 23 stores in the memory unit thae IP address 
assigned to the M-DTE 14 by way of corresponding the 
particular IP address to group informatidion (as later 
described) of the message receiving meanins in the MS 
113. When the IP address included in the ararrived packet 
data is in agreement with the one assigneied to the M- 
DTE 14, the control unit 23 temporarily n reserves the 
packet data sends an outgoing signal to to the pager 
exchange 51 with a common pager numbe>er commonly 
established to the subscribers, via the gegeneral public 
line 30, so that the IP address to which ththe particular 
packet data are addressed, is transmitteced by way of 
paging, via the general public line 30, pag^er exchange 
51 , and pager transmitting state 52. 

Although, Fig. 8 does not show one corresponding 
to the PBX of Fig. 1, no inconveniences will occur 
because the general public line 30 usually \t has a plural- 
ity of exchanges for changing the line fi from one to 
another. Also, the mobile communications $ network 40 
has an exchange for changing the line fi from one to 
another for the cell stations which are wircirelessly con- 
nected to the MS 113. For this reason, in ti this embodi- 
ment, the role that the PBX of Fig. 1 has, is is had by the 
exchanges of the general public one 30 D and mobile 
communications network 40. 

(8-2: Assignment and Registration Procedidure of IP 
Address) 

In the communication system having g the above- 
mentioned configuration or architecture, it is is necessary 
that an IP address is assigned to the M-DT)TE 14 by the 
address management server 24 in the LAIAN 21 before 
the M-DTE 14 is connected to the LAN 2121. Also, it is 
necessary that this IP address is stored in n the MS 113 
and registered in the control unit 23. Thus, tl those proce- 
dures are described next. 

The IP address, which has been paiaid out of the 
address management server 24 on the L LAN 21 and 
assigned, is temporarily stored in the M-DTVTE and then, 
transmitted to and stored in memory meanins of the MS 
113 by way of a predetermined sequentiaial steps. For 
example, in case the M-DTE 14 and the h MS 113 are 
physically separated, the IP address is s transmitted 
through a PC card standard interface, etc. a and stored in 
the memory means of the MS 113, alalthough this 



sequential steps is not particularly limited. 

Fig. 9 is a block diagram showing function models 
of the MS 1 13 and the M-DTE 1 14. As illustrated in this 
Figure, originally, the MS 1 13 reserves an ID as a pager 

5 (this ID is hereinafter referred to as "pager ID"), and an 
ID as a terminal for sending and receiving data through 
the cell stations 41, 42,* --(this ID is hereinafter 
referred to as "terminal ID"). Those Ids are assigned to 
subscribers by respective service providers when the 

io subscribers' application for services are accepted and 
become usable for various services when written into 
the internal memory means, for example. As previously 
mentioned, the IP address is stored in the memory 
means of the MS 1 13 together with those IDs. 

is Registration of the IP address can be made by any 
suitable conventional means, such as on-line procedure 
on a communication path established between the M- 
DTE 14 and the control unit 23, for example. As previ- 
ously mentioned, the control unit 23 stores therein the 

20 IP address such that the IP address is in corresponding 
relation to the group information of the message receiv- 
ing means of the MS 1 1 3. 

The terms "group information" used here refer to 
information (for example, call number) indicating the 

25 group of the mobile terminal (message receiving 
means) for notifying via the pager exchange 51 and 
pager transmitting station 52. 

If the number of mobile terminal equipment 
devices, which ask for a remote access to the LAN 21, 

so is equal to or less than the number which can be accom- 
modated in the same group, a group registration can be 
eliminated by grouping those mobile terminal equip- 
ment devices into the same group. It is also acceptable 
that a message solely composed of the IP address is 

35 sent to a certain group, and a message including the 
sender's information of the packet, as well as the IP 
address is notified to other group, so that the group 
information can be utilized for versatility and separation 
of services. 

40 It should be noted here that the router portion 23a 
of the control unit 23 is not required to store therein the 
pager ID of the MS 113, ID of the terminal equipment 
devices, and telephone numbers. That is, the control 
unit 23 can well be unconscious of the physical address 

45 of the M-DTE 14. 

<8-3: Packet Transmission Procedure From LAN 21 
side To M-DTE 14 > 

50 Next, referring to Fig. 10. there is described a pro- 
cedure for transmitting packet data when it occurs to 
transmit packet date addressed to the M-DTE 14 in the 
LAN 21. Presume that the IP address corresponding to 
the M-DTE is registered in the router 23a of the control 

55 unit 23 such that the IP address is in corresponding 
relation with the group information. It is also presumed 
that the MS 1 13 is in a position ready to received a mes- 
sage from the pager transmitting station 52. 
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Under the above circumstance, wrvhen packet data 
addressed to the registered IP addreress arrives, the 
router portion 23a of the control unit 23 p performs a pag- 
ing procedure via the TA 23b. The termsns "paging proce- 
dure" used here refers to a procedure fofor sending same 
massages to a plurality of pagers whicrch are registered 
as a group. The services for sending saname massages to 
a plurality of pagers which are registeredxf as a group, are 
services which general paging services facilities have. 
The services are put into practice wrvhen a message 
transmission is requested by indicating a a call number for 
the group. Of course, it is presumed that at a registration is 
preliminarily made such that the MS 111 13 belongs to a 
group which can be identified by a call rl number used in 
paging procedure by the control unit 23.3. 

When the control unit 23 sends • a signal to the 
pager exchange 51 with the call numberer for a particular 
group and requests a transmission of a n message includ- 
ing the IP address addressed by the pa«acket data which 
have just arrived (this packet data is hereinafter referred 
to as "arrived packet data"), this messaiage is notified to 
each MS including the MS 113 which is is registered as a 
group, through the pager exchange 5151 and the pager 
transmitting station 52. 

When the above message is received, the MS 113 
refers to the content of the received meiessage for com- 
parison with the preliminarily registereced IP address. If 
the result of the comparison reveals thaiat the content of 
the received message is not in agreemenent with the pre- 
liminarily registered IP address, the MSIS 113 is brought 
back again into the position for waiting ig a further mas- 
sage. In contrast, if the content of the receceived message 
is in agreement with the preliminarily registered IP 
address, an outgoing signal is sent to thche control unit 23 
via the nearest cell station (for example,e, cell station 41) 
and a communication path is establishched because the 
packet data addressed to the M-DTE 1 4 4 are supposedly 
arrived. 

When the communication path is established, a sig- 
nal as an acknowledgment of the packetet data, including 
the received IP address (IP address s stored in own 
memory) is sent back from the MS 1 13 U to the router 23a 
of the control unit 23 and a receipt of th(he packet data is 
requested. The router 23a transmits t the temporarily 
reserved arrived packet to the M-DTE r 14 through the 
communication path. Thereafter, a two-o-way data com- 
munication is performed as in the oi ordinary remote 
access. 

<8-4: Summary) 

As explained hereinbefore, accordrding to the sixth 
embodiment, the MS includes the mesessage receiving 
means and the data sending/receiving q means, and the 
control unit notifies all terminal equipmerent devices in the 
group of a message including the IP addidress addressed 
by the arrived packet data. Accordinglyjly, each MS can 
know the existence of a packet arriva/al addressed to 



itself by comparing the IP address included in the 
received message and its own IP address. Thus, each 
MS can instantaneously respond to a call from the LAN 
side. As a consequence, a communication, in which an 

5 immediate response is expected as in the case with 
Internet phone, etc., can smoothly be realized. 

Moreover, the MS stores therein the IP address. 
Accordingly, the MS can make a judgment whether or 
not an outgoing signal may be sent to the control unit by 

10 comparing the content of the arrived message with the 
IP addressed which the MS itself stores. If it is designed 
such that when the judgment result is affirmative, the 
MS itself turns the power source on automatically, 
power consumption can be reduced. 

75 Furthermore, since paging services are used, there 
are such advantages that no facilities for relaying the 
packet data are required to be provided in the mobile 
communications network. Moreover, because the exist- 
ing paging services can be used, a communication sys- 

20 tern can be built up easily without a need of extensive 
change of the existing system structure. Furthermore, 
since it is no more required such troublesome proce- 
dures as storing the telephone number to each MS in 
the control unit and obtaining a corresponding relation- 

25 ship between the IP address, a communication system 
can be built up easily without making the structure of the 
control unit complicated. 

It should be appreciated that although, in the sixth 
embodiment, the MS itself compares the received IP 

30 address as in the second and fourth embodiments, this 
job may be undertaken by the M-DTE side as in the first 
and third embodiments. 

Moreover, although an example is shown in the 
sixth embodiment in which a communication path is 

55 established using a mobile communications network, 
the communication path may be established merely 
through a fixed network. In that case, instead of the MS, 
a fixed terminal such as model, DSL) (Digital Service 
Unit), etc. is connected to a data communication termi- 

40 nal equipment so that a communication path can be 
established through the fixed terminal. Of course, the 
fixed terminal is required to have the function of a pager. 

<9: Modified Embodiment) 

45 

With respect to the first through sixth embodiments 
so far described, the following modifications and appli- 
cation can be contemplated. 

In the first through sixth embodiments, although the 
50 notice of an arrived packet data and the content of the 
paging are served as the IP address addressed to the 
arrived packet, other data than the IP address may be 
included therein. 

As data other than the IP address, firstly, a sender's 
55 address, kinds of application software of the sender, 
and the like can be listed. Upon receipt of such data, the 
radio mobile station side can selectively respond or not 
respond depending on the sender's address, or 
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depending on presence or non-presence oiof a software 
which is compatible with the sender's appl plication soft- 
ware. Of course, in this case, if the M-D-DTE as the 
addressee of the arrived packet is in a nomn-responding 
state, a procedure to be performed by theie control unit 
must be preliminarily established. 

Secondly, as data other than the IP P address to 
included, there can be contemplated not c only charac- 
ters such as numerical figures, symbols, eietc, but also 
video data, voice data, and the like. 

Control channels used for transmittingig a notice of 
an arrival and paging channels used for traransmission of 
a message originally have a property capabable of trans- 
mitting any kind of information. Therefore, 5, the existing 
services can also be used for transmittingig video data, 
voice data, etc. as a message. For this reascson, only if an 
arrangement can be made such that the e control unit 
side reads data located in a particular bit olof the arrived 
packet and transmits the same to the radioio mobile sta- 
tion, and that the PS, CS or M-DTE side e offers such 
video image voice data, etc. indicated by ththe particular 
data, an application area of the present invention is wid- 
ened. In actual practice, it should be arrang<ged such that 
the kinds of data can reliably be identified, f, for example, 
by changing the channel to be used in accccordance with 
the kind of data. 

Claims 

1. A method of packet data transmission »n in a mobile 
radio data communication system cccomprising a 
personal station, a mobile data terminaial equipment 
to be connected to said personal statioron, a wireless 
connection equipment for performing »g a wireless 
connection with said personal station, a an exchange 
for connecting said personal station arxnd a counter- 
part thereof through said wireless s connection 
equipment, a LAN, a data terminal ecequipment on 
the LAN side connected to said LAN, aiand a control 
unit for performing a transmission contntrol of packet 
data in said LAN and a transmissioron control of 
packet data between said exchange amnd said LAN, 

characterized in that said mobilele data termi- 
nal equipment is assigned with a packe^et address to 
be used in said LAN, and said control uiunit is prelim- 
inarily stored therein a packet address e correspond- 
ing to said mobile data terminal equipmment; 

when transmitting packet data toto said mobile 
data terminal equipment, said LAN sidete data termi- 
nal equipment transmits packet data a including a 
packet address of said mobile data ternrminal equip- 
ment to said LAN; 

H the packet address included ir in the packet 
data received through said LAN is 5 the packet 
address of said mobile data terminal al equipment, 
said control unit reserves the packe^et data and 
requests said exchange to connect toto the packet 
address; 



when requested a connection to the packet 
address, said exchange establishes a communica- 
tion path for said control unit and transmits a signal 
including the packet address to said personal sta- 
5 tion through said wireless connection equipment; 

if the packet address included in said signal 
is a packet address corresponding to said mobile 
data terminal equipment, said personal station 
transmits an acknowledgment signal; 
10 when receiving the acknowledgment signal 

through said wireless connection equipment, said 
exchange acknowledges the connection to said 
packet address to said control unit; and 

when receiving the acknowledgment from 
75 said exchange, said control unit transmits the 
reserved packet data to said mobile data terminal 
equipment. 

2. A method of packet data transmission in a mobile 
20 radio data communication system according to 

claim 1, wherein when receiving a signal through 
said wireless connection equipment, said personal 
station transmits the packet address included in the 
signal to said mobile data terminal equipment; 

25 when receiving the packet address, said 

mobile data terminal equipment judges whether or 
not the packet is its own packet address and if the 
result of judgment is affirmative, requests said per- 
sonal station to acknowledge an incoming signal; 

so and 

when requested the acknowledgment of an 
incoming signal by said mobile data terminal equip- 
ment, said personal station transmits an acknowl- 
edge signal. 

35 

3. A method of packet data transmission in a mobile 
radio data communication system according to 
claim 1, wherein when receiving a signal through 
said wireless connection equipment, said personal 

40 station judges whether or not the packet address 
included in the signal is a packet address of said 
mobile data terminal equipment, and if the judg- 
ment result is affirmative, transmits an acknowledg- 
ment signal. 

45 

4. A method of packet data transmission in a mobile 
radio data communication system according to 
claim 1 , wherein said personal station includes the 
packet address of said mobile data terminal equip- 
so ment in the acknowledgment signal and transmit- 
ting the same; and 

when receiving the acknowledgment signal 
through said wireless connection equipment, said 
exchange judges whether or not the packet address 
55 included in the acknowledgment signal is the 
packet address included, in the incoming signal 
acknowledgment and only when the result of judg- 
ment is affirmative, responds to said control unit for 
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connection to the packet address. 

5. A method of packet data transmissssion in a mobile 
radio data communication systemm according to 
claim 1 , wherein a plurality of packexet addresses are 
assigned to said mobile data termminal equipment, 
and when an incoming signal is n received for any 
one of those packet addresses, a p personal station 
connected to said mobile data terrrminal equipment 
is connected to a control unit whihich is predeter- 
mined with respect to the packet adiddress. 

6. A method of packet data transmissssion in a mobile 
radio data communication systemm according to 
claim 1, wherein said wireless coronnection equip- 
ment transmits a signal includiriing the packet 
address to said personal station thrhrough said con- 
trol channel used for connection corontrol. 

7. A method of packet data transmissssion in a mobile 
radio data communication systerem according to 
claim 1, wherein said wireless coronnection equip- 
ment transmits a signal containining the packet 
address to said personal station tl through a mes- 
sage channel for radio call. 

8. A method of packet data transmissssion in a mobile 
radio data communication systemm comprising a 
personal station, a mobile data terrrminal equipment 
to be connected to said personal ststation, a wireless 
connection equipment for performming a wireless 
connection with said personal statioion, an exchange 
for connecting said personal statioron and a counter- 
part thereof through said wireleless connection 
equipment, a LAN, a data terminaial equipment on 
the LAN side connected to said LArAN, and a control 
unit for performing a transmission o control of packet 
data in said LAN and a transmisiission control of 
packet data between said exchangeje and said LAN, 

characterized in that said moiobile data termi- 
nal equipment is assigned with a paoacket address to 
be used in said LAN, and said contrrtrol unit is prelim- 
inarily stored therein a packet addreress correspond- 
ing to said mobile data terminal eququipment; 

when transmitting packet datata to said mobile 
data terminal equipment, said LAN d side data termi- 
nal equipment transmits packet d.data including a 
packet address of said mobile data a terminal equip- 
ment to said LAN; 

if the packet address include! ed in the packet 
data received through said LAN IM is the packet 
address of said mobile data termminal equipment, 
said control unit reserves the paoacket data and 
requests said exchange to notify c of the incoming 
signal to the packet address* 

when requested a notice of a an incoming sig- 
- nal to the packet address, said exch;hange and trans- 
mits a signal including the packet A address to said 



personal station through said wireless connection 
equipment without establishing a communication 
path for said control unit; 

if the packet address included in said signal 
5 is a packet address corresponding to said mobile 

data terminal equipment, said personal station 
transmits a call signal to said control unit; 

said exchange transmits an incoming signal 
to said control unit in response to the call signal 
70 through said wireless connection equipment; 

when receiving the incoming signal, said 
control unit transmits an acknowledgment signal to 
said exchange; 

when receiving the acknowledgment, said 
75 exchange establishes a communication path 
between said control unit and said personal station; 
and 

said control unit transmits the reserved 
packet data to said mobile data terminal equipment 
20 through said communication path. 

9. A method of packet data transmission in a mobile 
radio data communication system according to 
claim 8, wherein when receiving a signal through 

25 said wireless connection equipment, said personal 
station transmits the packet address included in the 
signal to said mobile data terminal equipment; 

when receiving the packet address, said 
mobile data terminal equipment judges whether or 

so not the packet is its own packet address and if the 
result of judgment is affirmative, requests said per- 
sonal station of a call signal; and 

when requested of a call signal from said 
mobile data terminal equipment, said personal sta- 

35 tion transmits a call signal. 

10. A method of packet data transmission in a mobile 
radio data communication system according to 
claim 8, wherein when receiving a signal through 

40 said wireless connection equipment, said personal 
station judges whether or not the packet address 
included in the signal is a packet address of said 
mobile data terminal equipment, and if the judg- 
ment result is affirmative, transmits a call signal. 

45 

11. A method of packet data transmission in a mobile 
radio data communication system according to 
claim 8, wherein a plurality of packet addresses are 
assigned to said mobile data terminal equipment, 

so and when an incoming signal is received for any 
one of those packet addresses, a personal station 
connected to said mobile data terminal equipment 
is connected to a control unit which is predeter- 
mined with respect to the packet address. 

55 

1 2. A method of packet data transmission in a mobile 
radio data communication system according to 
claim 8, wherein said wireless connection equip- 
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ment transmits a signal including i the packet 
address to said personal station throuaigh said con- 
trol channel used for connection controrol. 

13. A method of packet data transmissions in a mobile 
radio data communication system a« according to 
claim 8. wherein said wireless conne<ection equip- 
ment transmits a signal containing 3 the packet 
address to said personal station throtough a mes- 
sage channel for radio call. 
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